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Introduction
There are two separate strands in the literature on the employment of graduates in the UK which at first sight seem inconsistent. First, there is a literature which attempts to estimate the returns to being a graduate relative to some base category, which is frequently taken to be those whose highest educational attainment is two or more A-Levels, and, therefore, qualified to enter higher education, but who for one reason or another chose not to do so (see for instance O'Leary and Sloane, 2005) . This literature is motivated by the fact that the supply of graduates has risen rapidly in recent years. Elias and Purcell (2003) 
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Source: Higher Educations Statistics Agency Against the backdrop of such a rapid increase in supply, we would expect, ceteris paribus, a downward influence to be exerted on the graduate pay premium. However, various studies such as Elias and Purcell (2004) and Walker and Zhu (2008) suggest that graduate earnings have held up remarkably well and the graduate pay premium remains high by international standards. This is consistent with the demand for graduates rising in line with the increased supply. This has been confirmed by more recent studies such as Walker and Zhu (2011) who analyse returns for the UK up to 2009 and by O' Leary and Sloane (2011) who, however, counsel that returns for the most recent cohort who graduated after much of the recent expansion of higher education in the UK had been completed had moderated.
The second strand is the literature on over-education, which suggests that a substantial proportion of the working population is mismatched in the sense that individuals have higher qualifications than are necessary either to obtain or perform their current job. Thus, Felstead et al. (2007) estimated that for the whole working population the proportion over-educated rose from 30% in 1986 to 40% in 2006, while the proportion undereducated fell from 18% to 14%. The extent of over-education tended on the whole to be higher at lower levels of qualifications, with degree level over-education rising from 20% in 1986 to 30% in 2006 according to their data. Further, there is evidence that much of the over-education is a long-run phenomenon (see Seaman, 1999 and Battu, Belfield and . This has led some to claim that the supply of graduates is outstripping the demand for them and thus that the expansion of higher education has been overdone.
Interpretation of the concept of over-education is not, however, straightforward. Most studies are based on the so-called subjective measure derived from employees' responses to questions on the level of education required either to obtain or do their job. For some jobs a minimum level of education may be specified and a respondent with a higher level of education than the minimum may respond negatively to such a question, implying that he or she is over-educated, though individuals with a higher level of qualifications than the minimum may progress faster in the job.
Alternatively, educational requirements may be rising over time and be higher now than when the individual was appointed in the past. Another possibility is that the individual is less able than many of those with the same level of qualifications and was unable to obtain a job matched with that level of qualifications. The current job might, however, match his or her level of skills and abilities.
Some authors distinguish between different types of over-education by sub-classification. Thus, Chevalier (2003) adopts a measure of over-education which combines occupations and satisfaction with the job match. Hence, there are three categories of graduate according to this classification: those who are matched in a graduate occupation; those who are not in a graduate occupation but who are satisfied with the match (`apparently' over-educated); and those who are not in a graduate occupation and are dissatisfied with the match (`genuinely' over-educated). Green and Zhu (2010) distinguish between real over-qualification and formal over-qualification according to whether or not over-qualification is accompanied by under-utilisation of skills. Data from the British Skills Survey reveal that real over-qualification is associated with greater wage penalties than formal overqualification and, unlike formal over-qualification, is associated with job dissatisfaction. While formal over-qualification has increased over time, real over-qualification has been steady or rising only slowly. While the concept of over-education and skill mismatch is clearly a complex and multifaceted issue, the approach adopted in our present analysis avoids these ambiguities.
Similar questions have been raised in the US with the claim made that college-educated workers are increasingly likely to be in non-college occupations. Gottschalk and Hansen (2003) challenged this assertion by developing a simple yet appealing theoretical framework that modelled the demand and supply conditions in the college graduate and non-graduate labour markets. Their model classifies occupations as graduate or non-graduate on a different basis. Specifically, an occupation is deemed to be a graduate occupation if it fulfils either of two conditions: first that 90% or more of workers in that occupation are graduates or second, failing this, that there is a significant pay premium to being a graduate of at least 10%. Where neither condition applies occupations are deemed to be non-graduate. Gottschalk and Hansen note that there has been growing wage inequality in the US (as is also the case in the UK) and this was true for both college and non-college educated workers. Thus, it is possible for college-educated workers to obtain a higher wage than they could in the graduate sector if they obtain a job at the top of the pay distribution in the nongraduate sector. Equally productive workers can be found in both graduate and non-graduate jobs as long as there is heterogeneity in preferences.
Using US data from 1983 to 1996, they showed that the proportion of college-educated workers in non-college occupations declined over this period, a result which stands "in stark contrast to those in previous studies" (page 450). This result is consistent with the substantial increase in the college wage premium observed over the same period. These findings are important for two reasons. First, they go against the perceived doctrine that expansion of higher education leads to labour market mismatch. Importantly, their methodology allowed for the classification of jobs into college or noncollege to vary over time, a crucial consideration during times of change where the nature of jobs is changing, whether that be driven by exogenous considerations or by the abilities of the workers now performing these tasks. Second, it provides support for the skill-biased technological change hypothesis, where the conclusion would be that ever increasing numbers of graduates are needed to fill high-skill (graduate) jobs brought about by technological change. In an analysis of the labour market in Portugal over a comparable period (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) , Cardoso (2007) found remarkably similar results to those of Gottschalk and Hansen for the US.
The aim of this current paper is to therefore apply the framework of Gottschalk and Hansen to Britain and examine the early career outcomes of graduates whose career choices and labour market outcomes will be most keenly affected by growth in graduate supply. This will be done using the UK Labour Force Survey, a large scale micro dataset, over the years 2001 to 2010.
Model
The Gottschalk and Hansen model examines supply and demand conditions for both graduate and non-graduate workers. Considering first the demand side, assume firms belong to either sector 1 (the graduate sector) or sector 2 (the non-graduate sector). Firms in each sector produce output (Q) using capital (K) and labour (L) inputs according to the following production functions:
where equation [1] refers to sector 1, equation [2] refers to sector 2 and the subscripts g and n denote graduate and non-graduate workers respectively. The number of graduate workers employed in each sector is described by L sg where s denotes the sector and is equal to either 1 or 2, while L sn is equal to the number of non-graduates employed in each sector. Both types of labour are assumed to be perfect substitutes, 1 although the efficiency of labour, denoted by β, is likely to vary with graduates more productive in the graduate sector. We then define sector 2 as the non-graduate sector by imposing the condition:
That is, we assume the productivity of graduates is more similar to that of non-graduates in sector 2 than in sector 1. Assuming profit maximisation and denoting the sectoral wage on offer as W s , this will imply that the first order conditions are such that W sg =β sg F' s and W sn =β sn F' s and so the graduate pay premium in either sector will therefore be related to the efficiency parameter β as follows:
Given the assumption given in equation [3] that the efficiency of graduates and non-graduates is more similar in sector 2 (the non-graduate sector), this implies that the graduate wage premium will also be smaller in sector 2 than in sector 1. A non-graduate occupation can therefore be defined as one that offers a low graduate premium, which is true of those occupations in sector 2.
In terms of the supply side, workers are assumed to have heterogeneous preferences in their decision over which sector to work in and they will base this decision on the relative wage offered to them in each sector in addition to an exogenous parameter α. So, for example, the decision of graduates and non-graduates to choose employment in sector 1 will be formulated by the following considerations:
Thus, any rise in wages offered in sector 1 will encourage sector 2 workers to relocate and vice versa. The equilibrium condition, therefore, depends on the sector specific wage premium offered to graduates and the relative wage between sectors. Consequently, it will be optimal for some graduates to choose employment in the non-graduate sector. Any change in wages across sectors will then influence the allocation of graduates between the two sectors. For instance, if there is a skill-biased technological change in sector 1, then the efficiency parameter β 1g will increase as graduates become more productive in sector 1. This in turn increases the premium paid to graduates in sector 1 (see equation [4] ), which encourages graduates in sector 2 to move there and so reduces the proportion of graduates in non-graduate occupations. Indeed, Gottschalk and Hansen find evidence to support this prediction using their US data up to 1996. In contrast, an increased supply of graduates may cause graduate workers to move from sector 1 to sector 2 if relative wages decrease more quickly in sector 1 than in sector 2. Under such a scenario, the observed graduate premium will also fall and will lead to more graduates being employed in non-graduate jobs. We proceed to examine if this is the case for graduates in Britain over the course of the previous decade.
Data and Methodology
The first stage of the analysis is to classify occupations as graduate or non-graduate, which requires the estimation of wage equations to determine whether there is a significant graduate wage premium. The second stage is to determine whether the probability of graduates being employed in graduate or non-graduate jobs is changing over time. To do this we use individual level data from the However, we ensure that we select respondents only once during their participation within the survey and we do this by selecting only those individuals who are in their first wave of interviews.
The sample consists of both men and women in full-time or part-time paid employment (the LFS does not collect earnings data for the self-employed) who are less than 35 years of age at time of interview 3 and who have obtained at least two or more A-Levels. This level of educational attainment is typically the entrance requirement set by universities and so the sample will contain both university graduates and those with the qualifications necessary to have attended university but who either chose not to do so or who failed to get a place. To ensure sufficiently large sample sizes to enable a greater number of occupational classifications to be isolated, each year of the data is merged with the previous and succeeding years. years over a three-year moving window it is possible to isolate 134 occupational categories subject to these criteria. A full list of the occupations used is presented in Appendix Table A1 .
Using the occupational classifications described above, a wage equation is estimated for each year and each occupation:
where Y it are the gross hourly earnings (in constant January 2011 prices) of individual i in year t, X is a vector of personal and job related characteristics that influence earnings, full details of which are reported in Appendix Table A2 , ε is a random error term and the terms in ρ are estimated regression coefficients. The two remaining controls, entered as dummy variables, denote educational attainment: the variable Degree takes the value of 1 if individual i has an undergraduate university degree, and 0 otherwise; the variable Higher takes the value of 1 if a degree holder has a higher degree (Masters or PhD), and 0 otherwise. 5 Within such an estimation framework, the estimated coefficient on ρ 2 will represent the premium that a (first) degree holder will enjoy over the excluded baseline of an individual with two or more A-levels and this estimated premium is subsequently used to determine whether an occupation is classified as graduate or non-graduate: where there is an insignificant premium or a coefficient less than 0.1 is estimated (or where 90% or more of employees are non-graduates), then such occupations are non-graduate; graduate occupations are defined as those with a significant degree coefficient of 0.1 or above (or where 90% or more of employees are graduates). This method allows the classification of occupations to change over the sample time period.
4 Gottschalk and Hansen (2003) used a minimum cell count of 50 to classify occupations but we chose 30 to increase the number of occupations classified. However, when the analysis is repeated with an increased minimum of 50 graduates and non-graduates in each occupation the underlying trend discussed in the next section is unaltered. 5 The data does not distinguish between types of higher degrees but of the sample of those who have a first degree, 22.5% also possess a postgraduate qualification.
Occupational Classification
Occupations are first classified as either graduate or non-graduate by estimating a wage regression separately for each occupation and each three-year window. While it is impractical to present all wage equation estimates by occupations and by year, Table 1 shows a pooled sample over all of these dimensions and the results presented here would accord with our a priori expectations: hourly earnings increase with potential labour market experience (though at a decreasing rate), and working on a part-time basis, being non-white, or being of a marital status other than married are all associated with lower earnings, ceteris paribus; there are large regional variations in wages, with the highest wages being found in London and the South East and the lowest in Wales; and earnings increase with higher educational qualifications. 6 Relative to the comparator group of someone whose highest educational qualification is two or more A-Levels, young (first degree) graduates receive a substantial hourly earnings premium (an estimated coefficient of 0.321). There is also an additional benefit derived from possessing a higher degree (0.085), over and above the substantial premium already identified for undergraduate degrees.
To provide some background detail on how degree returns have evolved over time, Figure 2 plots the trend in the estimated degree premium between 2001 and 2010. These are derived from an identical wage specification as used in Table 1 (2011) , it is in contrast to the US findings of Gottschalk and Hansen (2003) and results for Portugal by Cardoso (2007) , who found significantly increasing graduate wage returns over time. However, both of these papers analysed periods well before the beginning of the data used here, during which times there were also increasing educational returns in the UK (see for example Gosling, Machin and Meghir, 2000) . 6 The estimated returns for individual occupations also exhibited the same general pattern and there were no instances where degree premiums were negative. This might occur if graduates are effectively penalised in some occupations for having time out of the labour market. Gottschalk and Hansen, for instance, found significantly negative degree premiums for farm occupations and carpenters in their 1983 estimations. 7 A simple linear regression of these estimates shows a marginally negative trend over time, with a slope parameter of -0.004 being statistically significant at the 95% confidence level. Notes: dependent variable is the log of hourly earnings; (E) denotes an excluded reference category: 11 controls for year of interview are included but not presented; t-statistics reported are calculated with heteroscedastic robust standard errors.
When each occupation is classified as graduate or non-graduate using the method outlined above, the distribution of occupations between the two designations by year is shown in to 21.29%. While there are fluctuations around the estimates for each of the years, the same general pattern is routinely exhibited: it is occupations changing classification due to changes in the estimated degree premium that are the driver behind changes in the incidence of graduate occupations and the proportion of graduates within them.
Finally, it should also be noted that the occupational degree premium and the average graduate wage are positively but not necessarily strongly correlated. As shown in the bottom row of Table 2, while there is variation in the coefficient of correlation across years, it is typically between 0.41-0.55.
9 Eight fewer occupations have an estimated degree premium less than 0.1 and an additional four see the degree premium rising to 0.1 or above. Of the occupations no longer deemed to be graduate in nature, quality and SOC 114 (customer care managers) and SOC 116 (managers in distribution, storage and retailing) are interesting examples but ones that are entirely consistent with the notion that it is not the descriptor of management that defines the nature of a job but rather the duties performed.
Figure 2 Earnings Premiums and 95% Confidence Intervals for Graduates
Relative to 2+ A-Levels by Year point estimates 95% confidence intervals This reflects the fact that some occupations pay only a small graduate premium but offer relatively high wages to all workers, and vice versa.
The Probability of Graduate Employment
Having classified occupations as graduate or non-graduate, the probability that graduates will be employed in non-graduate occupations over time is estimated by merging all years of the data.
Restricting the sample to graduates only and dropping the previously defined subscript i for convenience, equation [8] is estimated using a logit model:
Prob(N=1) = θ 0 + θ 1 Time + θ 2 Time² + θ 3 Male + γ 4 Non-white + θ 5 Parttime + θ 6 Unemp + μ [8] where N is equal to one if a graduate is employed in a non-graduate occupation (zero otherwise) and the quadratic in Time is a time trend (measured in years deviation from 2001) that captures changes in the probability of graduates being employed in non-graduate jobs over time. In addition, dummy variables to denote male graduates (Male), those from a non-white ethnic minority group (Nonwhite) and those employed on a part-time basis (Parttime) are also included. A measure of the unemployment rate (Unemp) is included to capture the influence of the macroeconomic environment and μ is a conventionally defined random error term.
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The marginal effects from the logit estimation are presented in Table 3 which contains a baseline specification (column 1) and a number of alternative specifications to provide robustness checks of the results. Starting with the baseline specification contained in column 1, the degree premium threshold for defining graduate occupations is taken at 0.1 which is deemed statistically significant at the 5% level. 11 While no significant difference is found in the likelihood of non-graduate employment along the lines of gender, those in part-time employment (0.023) and those from a non-white ethnic background (0.043) are more likely to be in a non-graduate job. Unemployment also exerts a positive influence (0.011), indicating that as unemployment rises young graduates are more likely to be found in non-graduate occupations, in line with prior expectations. Meanwhile, the marginal effect of the linear component of Time is significantly positive (0.122), indicating that the probability of a graduate being employed in a non-graduate occupation has increased, ceteris paribus, and the 10 More specifically, the unemployment rate is entered as a gender-specific measure within the standard region of work. These unemployment rates are available from the Office for National Statistics and their inclusion is in contrast to both Gottschalk and Hansen (2003) and Cardoso (2007) who used simply genderadjusted unemployment rates. As an alternative, age-adjusted unemployment rates by gender were also incorporated but these did not qualitatively affect the nature of the results reported here. 11 These are the same threshold and significance level that has been adopted in all previous discussion up until this point. Notes: column 1 -baseline specification; columns 2, 3, 4, 5 -threshold sensitivity; column 6 -part-time sensitivity; column 7 -aggregation sensitivity; column 8 -time trend sensitivity.
negative effect on the quadratic term of Time (-0.013) would imply that this increase has occurred at a diminishing rate. So, with the 134 occupations defined and a premium threshold of 0.1 marking the distinction between graduate and non-graduate jobs, it is clear that there has been a movement towards greater graduate employment in non-graduate occupations over the 10 year period between 2001 and 2010.
The remaining columns of Table 3 examine the sensitivity of these findings and in all instances the results are robust to specification and assumption changes. In columns 2 through 5 the threshold for denoting a graduate occupation is adjusted: in columns 2 and 3, the wage premium threshold is raised to 0.2 and 0.3 respectively (at the same 5% significance level); in columns 4 and 5, the significance level is changed to 10% and 1% respectively (using the 0.1 premium as in the baseline specification). For the first two of these (columns 2 and 3), all marginal effects are signed as previously but whereas the influence of gender was statistically insignificant it is now significant in both instances. In contrast, the marginal effect of unemployment fails to achieve significance when the graduate premium threshold is set at 0.2. Likewise, unemployment also has an insignificant effect when the significance level is raised to the 1% level (column 5) but tellingly across none of the columns does the sign and significance to the time trend change.
In column 6, the same baseline is used as in column 1 to investigate whether the results are sensitive to the exclusion of part-time workers (who are themselves more likely to be in non-graduate employment). The results would suggest that the inclusion or exclusion of such workers has little effect upon the estimated marginal effects. Column 7 addresses the issue of the grouping of occupations and again compares against the baseline results from column 1. As such, a series of additional controls are entered into the logit equation where 4-digit SOC codings have been merged. 12 While the estimated marginal effects on the included aggregation controls are significant and positive, indicating that the combining of 4-digit occupational categories increases the likelihood of it being defined as a non-graduate occupation, the direction and influence of the time trend is unaffected, even if some of the other controls are. For instance, the effect of gender is now significantly negative, implying that male graduates are less likely to be in a non-graduate occupation. The implication of this would be that men are therefore more likely to be in an occupation which is aggregated across 4-digit SOC codes. Finally, column 8 relaxes the assumption of a quadratic functional form on Time and includes a higher polynomial term. As before, the implications from the estimated marginal effects are unaltered.
As for the question of what is behind this reduced likelihood of graduate employment, Table 4 Table 2 . Outside of this, the counterfactual proportion in 2008-2010 has fallen to just 83.05% from 84.60% at the beginning of the time period. 13 This figure is over 7
percentage points higher than the proportion when the occupational classification is allowed to vary over time. Thus, it is not a changing distribution of graduates across occupations that drives our central finding, but rather it is the fall in the graduate premium. Over the decade from 2001 there has been an ever increasing number of university qualified entrants to the labour market and the returns available to such qualifications have been moderated for young graduates over this period.
Concluding Comments
This paper departs from earlier papers in the UK by classifying occupations as graduate and nongraduate on the basis of the graduate earnings premium. Using recent data available from the LFS between 2001 and 2010 to define a consistent set of occupations, it has been shown that young university graduates in Britain have been more likely to find employment in occupations which are classified as non-graduate and not designed for their education level. Such a finding is in contrast to the US findings of Gottschalk and Hansen (2003) and also with the findings of Cardoso (2007) for Portugal. To the extent that the continued expansion of the UK higher education sector has seen a moderation of the wage premiums available to university graduates in recent years, it would appear that, on average, graduates are to a greater extent taking up jobs that do not fully utilise their educational investment.
13 As a check, the counterfactual simulation has also been calculated with the graduate premium threshold raised to 0.3. The results are shown in the bottom row of employment over the sample period analysed here. However, recognising the fact that it is the nature of the job performed and the skill-set that graduates bring to the labour market allows for an introspective measure of the duties performed and a more accurate representation of whether skills are being utilised. Failure to do so paints an incomplete and misleading picture of the prospects facing some of the most recent graduates to leave university.
As a closing caveat, we might note that the trend identified in the previous analysis is only observed over the course of one decade and it may be that extending the time frame over a longer horizon allows an alternative conclusion to be drawn. The evidence presented here, coupled with the increasing phenomenon of over-education and the noted moderation in premiums for the most recent cohorts of graduates as identified in existing sources, is compelling though. There is certainly no evidence that the outcomes of young graduates in Britain have continued to improve in spite of the increasing supply of highly educated labour. However, this is not to say that graduates do not still receive substantial rewards for their skills. The graduate wage premium remains, on average, high and it is still the case that some three quarters of graduates will take up employment in graduate occupations where their skills and abilities are suitably utilised. 
